Two-dimensional electrophoretic separation of proteins using poly(methyl methacrylate) microchips.
The work presented herein describes highly efficient, two-dimensional (2D) electrophoretic separations of proteins in a PMMA-based microchip. Sodium dodecyl sulfate microcapillary gel electrophoresis (SDS micro-CGE) and micellar electrokinetic chromatography (MEKC) were used as the separation modes for the first and second dimension of the electrophoresis, respectively. The microchip was prepared by hot embossing into PMMA from a brass mold master fabricated via high-precision micromilling. The microchip incorporated a 30-mm SDS micro-CGE and a 10-mm MEKC dimension length. Electrokinetic injection and separation were used with field strengths of up to 400 V/cm. Alexa Fluor 633 conjugated proteins, ranging in size from 38 to 110 kDa, were detected using laser-induced fluorescence with excitation/emission at 633/652 nm. Average plate numbers (N) of 4.8 x 10(4) and 1.2 x 10(4) were obtained in the SDS micro-CGE and MEKC separation dimensions, respectively, for the investigated proteins corresponding to plate heights (H) of 0.62 and 0.87 microm. Effluents from the first dimension (SDS micro-CGE) were repetitively transferred into the second dimension every 0.5 s of run time in the first dimension with the electrophoresis run time in the MEKC dimension being 10 s. The 2D separation was performed on the investigated proteins in approximately 12 min and provided a peak capacity of approximately 1000.